The ability to image object beyond the diffraction limit enables us to interrogate material composition at a length scale that has previously been unachievable in optical microscopy. This is especially important in the life sciences where much of the molecular action takes place just below the diffraction limit ( ~200 nm). This has led to intense efforts to develop sub-diffraction limited imaging systems (superresolution or SR). Today there are several techniques that rely on either point spread function engineering or exploiting the properties of individual fluorophores. These techniques have revolutionized our understanding of biology but have yet to see wider application. They all rely on the sample being fluorescent which is not the case for many materials.
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We present here a microscopy platform that is able to achieve sub diffraction imaging while also retaining the ability to acquire materials-and chemical specific contrast. This technique uses a combination of focus engineering via a programmable spatial light modulator (SLM) and the multiplicative nature of four wave mixing microscopy. Recent results in the development of the instrument as well as experimental data demonstrating chemical contrast at greater than twice the diffraction limit will be discussed.
